Frisby -cultivar recorded in 1996; leaf lettuce suitable for outside growing. Leaves are green, slightly serrated with fine nerves. Cultivar is resistant to bolting (Keller et al. 1996) .
lollo Rossa -attractive red-brown lettuce of Lollo Rossa type. Strongly crimped leaves make compact rosette. Suitable for spring, summer and autumn crop (Anonymous 1998) .
Redin -cultivar registered in 1996 (Moravoseed, s. r. o., Mikulov -Mušlov); lettuce with red, intensively lobed leaves (oak-leaf type) and good resistance to bolting, suitable for spring, summer and autumn outside cultivation (Anonymous 1999).
Terms of leaf lettuce growing
Spring term -sowing: mid February, outplanting:
end of March, harvest: early May. Summer term -sowing: end of April, outplanting:
early June, harvest: mid August. Autumn term -sowing: early July, outplanting: mid August, harvest: end of September. Field experiments were carried out in the years 1998 and 1999. The lettuce was cultivated on the field in Lednice (Mendel University of Agriculture and Forestry in Brno) situated 164 m above sea level. Lednice lies in the southeastern part of the Czech Republic with a warm and dry climate and light soil. Its average annual precipitation is 524 mm, precipitation during the vegetation period is 323 mm and average annual temperature is 9°C.
The experiments were set in a randomized block design with three replications and plots of 12 m 2 . Lettuce was cultivated according to the recommended technology (Malý et al. 1996) . Standard fertilization (on the basis of soil sample tests results), irrigation and weed control practices were used. The transplants were planted in the following spacing: 0.25 × 0.30 m (Dubáček, Redin) and 0.20 × 0.25 m (Bergamo, Frisby, Lollo Rossa). The lettuce was harvested in a phase corresponding to ČSN 46 3132 standard (for lettuce) -minimal weight of leaf rosette 150 g.
The analyses of nutrients contents were performed after harvest. A mixed sample was done from three plants of each repetition.
Methods of determining contents
Vitamin C (L. -ascorbic acid) -determined by the Tillmans titration method. Minerals (K, Na, Ca, Mg) -determined by means of the capillary isotachophoresis method on IONOSEP 900.1. Fibre -a method according to Henneberg-Stohmann. Dry matter -direct sample dried at 103 ± 2°C. Nitrates -Ion selective electrode by Šenkýř (ISE).
The results of nutrients content and weight of leaf rosette were statistically evaluated by an analysis -not set of variance with determining significance at level P = 0.05 and P = 0.01, using the statistical program Unistat (version 5.1).
REsUlTs And disCUssion differences of nutrients content and weights of leaf rosette in relation to year, term of cultivation and cultivar
Vitamin C
Comparing the three vegetation terms in 1998 the highest content of vitamin C (278 mg/kg) was found for cv. Frisby cultivated in the spring time (Table 1) . In 1999 the highest content of vitamin C (302 mg per kg) was also reported for cv. Frisby but cultivated in the autumn time ( Table 2 ). The differences among cultivars were not statistically significant (Table 3 ). Significant differences in vitamin C content among lettuce cultivars were found by Petříková and Pokluda (2003) and among Chinese cabbage cultivars by Malý (2003) . In 1998, the contents of vitamin C were statistically higher for lettuce cultivated in spring than in autumn and summer; the lowest level of vitamin C was reported for lettuce cultivated in autumn.
In 1999, the levels of vitamin C were statistically higher for lettuce from the autumn and spring vegetation period compared to the summer period (Table 4). There are significant differences in vitamin C contents between 1998 and 1999 for lettuce cultivated in the autumn time (Table 5 ). The content of vitamin C is significantly influenced by various vegetation factors and by the time and year; it is impossible to decide which period is the most suitable for lettuce cultivation with respect to the content of vitamin C, since the conditions in individual vegetation periods differed. Temperature, humidity, sunshine and other conditions in the vegetation period play an important role in vitamin C production. A significant influence of weather condition and geographical latitude on vitamin C contents is documented by Hardh (1971) in Hägg et al. (1994) . The authors listed significant differences of vitamin C contents in particular years of cultivation depending on the weather conditions and other vegetation factors. The authors reported also the influence of latitude on the content of vitamin C in lettuce; the lettuce cultivated in northern areas exhibited several times lower levels of vitamin C than lettuce cultivated in southern areas.
Minerals (K, Na, Ca, Mg)
Content of minerals in leaf lettuce ranged as follows: potassium (2,394-6,477 mg/kg), sodium (39 to 223 mg/kg), calcium (200-755 mg/kg), magnesium (110-413 mg/kg) (Tables 1 and 2). -not set Table 3 . Effect of cultivar on statistical differences in nutrients content and the weight of leaf lettuce rosette The values used for statistical analysis are means from 6 cultivation periods (spring 1998, summer 1998, autumn 1998, spring 1999, summer 1999, autumn 1999) 
Potassium
In 1998 the highest level of potassium was found in Redin cultivated in the spring time -4,165 mg/kg (Table 1) ; in 1999 it was cv. Lollo Rossa cultivated in the autumn time 6,477 mg/kg ( Table 2) .
The content of K in leaf lettuce recorded in this study is higher than in the experiments of Rubatzky and Yamaguchi (1997) cited by Ryder (1999) .
In both years, the levels of K were statistically higher for lettuce cultivated in spring and autumn compared to the summer time (Table 4 ). In 1998 the content of K was significantly higher in red Redin cultivar than in Bergamo and Dubáček cultivars.
The influence of year on K content was found for lettuce cultivated in the spring time (Table 5) . Statistically higher content of K was found in cv. Redin than in cultivars Dubáček, Bergamo, Frisby, Lollo Rossa, and similarly for Lollo Rossa cultivar in comparison with Dubáček cultivar (Table 3 ). In the summer term, the content of K was statistically higher in Lollo Rossa, Redin and Frisby cultivars than Bergamo cultivar, and in Lollo Rossa, Redin and Frisby in comparison with Bergamo and Dubáček cultivars (Table 3 ). In autumn cultivation time, the influence of year on K content was considerable as well (Table 5 ). The higher content of K for lettuce cultivated in the autumn time compared to the summer cultivation was found by Petříková et al. (2004) .
Sodium
Sodium is usually in surplus in human nourishment. Its low content in vegetables is therefore viewed as positive. The Na content was in the range from 39 to 223 mg/kg (Tables 1 and 2 ); majority of values was lower than the level of 90 mg/kg, which is listed by Rubatzky and Yamaguchi (1997) and cited by Ryder (1999) . The amount of sodium in leaf lettuce was influenced by cultivar (Table 3) , growing term (Table 4 ) and year (Table 5 ). The lowest sodium content was found in Dubáček (Table 1) .
Calcium
In 1998 the highest content of Ca was found in cv. Bergamo cultivated in the autumn term -483 mg/kg (Table 1) ; in 1999 Dubáček cultivated in autumn reached even 755 mg/kg ( Table 2) .
The results of this study show that the content of Ca ranges from 121 to 755 mg/kg (Tables 1 and 2) . The values were usually lower than 680 mg/kg listed by Rubatzky and Yamaguchi (1997) and cited by Ryder (1999) . The content of calcium was influenced by cultivar (Table 3) , cultivation time (Table 4) but not by year (Table 5) .
Significantly higher content of Ca in head lettuce cultivated in the autumn time compared to the summer time was shown by Petříková et al. (2004) .
Magnesium
In 1998 the highest content of Mg was found in cv. Frisby cultivated in the autumn time -235 mg/kg (Table 1) ; in 1999 it was in Dubáček cultivated also in the autumn time -413 mg/kg ( Table 2) .
The levels of Mg content ranged from 91 to 413 mg/kg (Tables 1 and 2) , it is similar to the results previously reported by Kopec (1998) in head lettuce. The amount of magnesium was influenced by cultivar (Table 3) , cultivation time (Table 4 ) and year of investigation (Table 5) .
Fibre
In 1998 the highest content of fibre was found in Bergamo cultivated in the summer time -12.22 g/kg (Table 1) , and in 1999 in Lollo Rossa cultivated in the spring time -10.94 g/kg (Table 2) .
Neither the cultivation time (Table 4) nor the cultivar (Table 3 ) influenced the content of fibre.
The levels of fibre content in cv. Lollo Rossa cultivated in spring were statistically higher in comparison with Dubáček cultivar (Table 3 ). The influence of year on the fibre content was observed for lettuce cultivated in the autumn time (Table 5) .
The content of fibre (7 g/kg), reported by Rubatzky and Yamaguchi (1997) and cited by Ryder (1999) is similar to the results of our experiments (4.98 g/kg to 12.22 g/kg) (Tables 1 and 2 ). The higher level of fibre content was noted in 1999 in comparison with 1998 (Table 5 ), which is related to different weather conditions in the trial years as well as to some other vegetation factors.
Dry matter
In 1999, the levels of dry matter were statistically higher for lettuce cultivated in the autumn time in comparison with lettuce from the summer time (Table 4) .
The levels of dry matter content were statistically higher in cvs. Bergamo, Lollo Rossa and Frisby cultivated in summer than in Redin, and there were statistically higher levels of dry matter content in cv. Bergamo and Lollo Rossa cultivars compared to Dubáček cultivar (Table 3) . Statistically significant differences of dry matter content were found between summer and autumn growing terms (Table 4). The quantity of light energy is listed by Reinink (1993) as a significant factor influencing dry matter content in lettuce. In periods with higher intensity of light a tendency to accumulate a greater Table 4 . The influence of cultivation time on statistical differences in nutrients content in leaf lettuce (1998) (1999) Spring Summer amount of dry matter was observed. Leclerc et al. (1996) showed a negative correlation between dry matter content and the weight of lettuce.
Nitrates
In 1998 the highest content of nitrates was found in cv. Lollo Rossa cultivated in the spring time -3,817 mg/kg (Table 1) , and in 1999 in Dubáček cultivated in the autumn time -1,423 mg/kg (Table 2).
The nitrates content ranged from 293 to 3,817 mg per kg (Tables 1 and 2 ). In 1998, the levels of nitrate contents were statistically higher for lettuce from spring cultivation in comparison with summer time (Table 4 ). In 1999, the levels of nitrates content were statistically higher in autumn cultivation in compared to summer (Table 4 ). Higher levels of nitrates in lettuce from spring and autumn cultivation were triggered by lower intensity of light if compared to summer (Krezel, Koota 2003) . The influence of year on nitrates content was statistically proved for lettuce cultivated in spring as well as in summer and autumn time (Table 5) .
Weight of leaf rosette
In 1998 the highest weight of leaf rosette was reported for cv. Dubáček cultivated in summer time -428 g (Table 1) , and in 1999 for cv. Redin cultivated in summer time -502 g ( Table 2 ).
The leaf rosette weights ranged from 157 to 502 g (Tables 1 and 2 ). The differences were noted in cultivars (Table 3 ) among cultivation seasons (Table 4) and trial years (Table 5 ).
In 1998, the leaf rosette weight was statistically higher in lettuce from summer cultivation than from spring and autumn cultivation (Table 4) . The weight of leaf rosette of cv. Redin was statistically higher in comparison with Lollo Rossa and Frisby cultivars (Table 3 ). In 1999, the weight of leaf rosette was statistically higher for lettuce from summer cultivation in comparison with autumn cultivation (Table 4) .
The weights of leaf rosette for lettuce cultivated in summer time were statistically higher for cv. Redin and Bergamo in comparison with Lollo Rossa, Frisby and Dubáček cultivars (Table 3 ). There were statistically significant differences of leaf rosette weight in cultivars grown in the autumn term; higher weight was noted for Bergamo, Redin and Frisby than for Lollo Rossa cultivar (Table 3) . The factors such as cultivation season, weather conditions and cultivar influenced the formation of phytomass of leaf rosette, which affected its total weight. These results correspond to the results listed by Kraker (1994) , i.e. leaf rosettes reach weight up to 500 g.
ConClUsion
The content of selected substances in lettuce and the weight of leaf rosettes ranged as follows: vitamin C (65 to 302 mg/kg), potassium (2,394 to 6,477 mg per kg), sodium (39 to 223 mg/kg), calcium (200 to 755 mg/kg), magnesium (110 to 413 mg/kg), fibre (4.98 to 12.22 g/kg), dry matter (59 to 140 g/kg), nitrates (293 to 3,817 mg/kg), and weight of leaf rosette (164 to 502 g).
The cultivar of leaf lettuce influenced significantly the content of K, Na, Ca, dry matter and the weight of leaf rosette.
The cultivation season influenced all the evaluated substances (besides fibre) as well as the weight of leaf lettuce rosette.
The year of cultivation influenced all the evaluated parameters, except for Ca.
